Abstract Most extant nonhuman primates occasionally prey on fast-moving, warm-blooded animals; however, Indriidae, Lepilemuridae, and Colobinae either scavenged for meat or did not eat meat at all. Here we report six cases of animal consumption by the snub-nosed monkey Rhinopithecus bieti in a wild, habituated group between 2004 and 2009 in Yunnan, China. At present, only males in an all-male unit within the study group were involved in active hunting. Such a male-biased activity may be related to the group structure and spatial spread of R. bieti. Two females were observed eating freshly killed birds. The findings confirmed that R. bieti engaged in scavenging and, when hunting, employed a cranio-cervical bite to kill their prey. Meat eating is likely a nutrient maximization feeding strategy in R. bieti, especially in males. A begging behavior occurred after successful prey capture. Although begging was observed, no sharing of the meat was seen. The present findings illuminate the dietary diversity of 
Many wild primates incorporate animals, mainly arthropods and small vertebrates, into their otherwise plant-dominated diets (Harris and Ross, 1987; Stanford, 1999 Stanford, , 2001 ) with the exception of Indriidae, Colobinae (Jolly, 1985; Pasquet and Hladik, 2005) , and Lepilemuridae. Colobines are a group of Old World monkeys that generally feed in large quantities of foliage, although these animals supplement their diet with certain fruits and seeds when they are available (Oates and Davies, 1994) . Active insect predation by wild Colobinae is currently restricted to intermittent observations in several colobine monkey species (Kay and Davies, 1994; Moore, 1985; Srivastava, 1991) . Among all colobines, only the grey leaf monkey (Presbytis hosei, Goodman, 1989) and snub-nosed monkeys (Rhinopithecus spp.) have been observed to scavenge on vertebrates as opposed to insects. For example, the Sichuan snub-nosed monkey R. roxellana has been observed to consume nestling Eurasian blackbirds Turdus merula (Zhao et al., 2008) ; moreover, a rodent skull Eothenomys proditor was once discovered in its fecal droppings (Yang and Zhao, 2001) , indicating that R. bieti consume meat. Direct observation of feeding on the flesh of a flying squirrel (Grueter et al., 2009 ) and cannibalism (Xiang and Grueter, 2007) later confirmed that R. bieti eat meat, although how the meat was obtained was unclear. These examples suggest that snub-nosed monkeys are opportunistic scavengers, but whether these animals actively prey on fast-moving animals is uncertain.
In the following report, we present evidence that R. bieti in the Baimaxueshan Nature Reserve actively prey upon and consume small-sized animals during their routine daily activities during a 5-year study.
Materials and Methods
Six cases of prey capture and meat eating by the Yunnan snub-nosed monkey were observed during an ongoing, long-term ecological and behavioral study of a habituated wild group of R. bieti that began in March 2004. The group lives in the temperate forest ranging from 2,800 m to 3,800 m at Xiangguqing (9922E, 2737N) in the Baimaxueshan Nature Reserve in Yun-nan, China. The study band consisted of approximately 480 individuals who belonged to several one-male units (OMUs) or two all-male units (AMUs) on the periphery of the whole group (Liu et al., 2007) . Lichens are the primary food choice of R. bieti at this site (Ding and Zhao 2004) . The characteristics of the study site were described in detail previously by Ding and Zhao (2004) .
Data were recorded on an ad libitum basis during the predation events. Species, estimated age (by breeding season) of the animal prey, date, and time were recorded. Due to our inability to recognize individual group members, animals involved in the predation and subsequent feeding events were roughly categorized into adult males, adult females, sub-adults, juveniles, and infants as described previously (Liu et al., 2007) .
Results
Between 2004 and 2009, six occurrences of animal consumption by the Yunnan snub-nosed monkey were directly recorded in the Xiangguqing group at the study site (Table 1) . Each of the predatory events happened during the routine daily activities of the group, and all of the cases are described below in chronological order.
Case 1 Predation on a Swinhoe's striped squirrel (June 18, 2004)
At 09:30, the study group fed on buds, bark, and lichen on the hill slope opposite the Zhongshe village in Xianguqing. The AMU was observed at the periphery of the group. Loud vocalizations by the monkeys were heard at 10:43, but the dense forest obscured our view of the events. We ran in the direction of the howling males as they were chasing something. At 10:45, my field guide, Mr. Yu Z-H, found at least three adult males chasing a squirrel in the trees. The squirrel was chased into the AMU. When the squirrel jumped from one tree to another, the chasing monkey stopped and another male monkey that was in the tree the squirrel landed in ran after it. After several changes of the leading male hunter, an adult male caught the squirrel in a tree and bit off its head and neck. The blood of the squirrel was observed around the monkey's lips at 10:51. One adolescent male approached the meat-eating male, who subsequently left with the squirrel carcass. The beggar male sat alone where the meat-eater had been (10:52). Another adolescent male tried to approach the meat-eater (10:54), causing the meat-eater to leave. The young male sat alone. Other adult males appeared almost indifferent; some of them that had even been involved in chasing the squirrel did not approach the meat owner. The captor finished his meal and discarded the tail of the squirrel onto the ground at 10:56. Except for the tail, the monkey ate the entire squirrel carcass. Upon locating the tail, the prey was identified as a Swinhoe's striped squirrel Tamiops swinhoei. During the predation, no females participated in the hunt.
Case 2 Predation on Eurasian jay (August 10, 2005)
The study group was located in an Abies georgei-dominated forest (3,860 m asl) by Mr. Yu X-Q and Ren B-P. At 11:30 as most of the monkeys rested, four Eurasian jays flew over the group. The birds croaked frequently. Two of the birds hovered for a long time before landing on A. georgei tree branches. An adult male monkey was feeding on Usnea longissima in the canopy of one A. georgei tree at the periphery of the group. The landing performance of the birds indicated that the two unskilled birds were fledglings. At 11:41, Age definitions of R. bieti Juvenile: 1.5-2.5 years old, sex is not clear; Adolescent: 2.5-4 years old for female and 2.5-6.5 years old for male; Subadult: 4-5 years old for female and 6.5-8 years old for male. Youngster: <1.5 years old. Adult: >5 years old for female and >8 years old for male. Age-sex of R. bieti AM: adult male; AF: adult female; ADM: adolescent male; SAM: subadult male; J: Juvenile.
a The prey was an unidentified young kite Milvus migrans. b The two bird preys were already dead before the females picked them up. one bird was caught by an adult male as he leaped from an adjacent tree (2-3 m apart) when the bird landed unskillfully. Before the bird clenched the tree branch and regained its balance, the male monkey arose suddenly and jumped at the bird from the adjacent tree. The monkey held the bird in his hands and bit off its neck and head. The other three birds flew away when the prey was acquired. The captor monkey looked around, sat down on the branch where he caught the bird, and ate the bird alone. Two adolescent males approached the bird-eating male at 11:42; however, the adult male left before the two young males reached him. The beggars gave up and sat together on a branch at 11:44. The captor male stopped on another branch to finish eating his catch. After finishing his bird meal, the male threw the wings and tail of the carcass onto the ground.
Case 3 Eating a nestling of the white-bellied woodpecker (June 8, 2006)
The study group moved into a bamboo forest at 15:30. An adult male was observed removing something from the hole of a dead tree. An adult white-bellied woodpecker was hovering over the monkey and screaming hysterically. The male continued fishing with his right hand while scanning around. Suddenly, the monkey removed a featherless white-bellied woodpecker newborn chick and bit it into two parts. The bird carcass remained in his right hand. The monkey chewed his catch while scanning his surroundings. After finishing the prey at 15:43, the monkey attempted to remove another chick from the tree hole. Then, several local villagers drove the group away and caused the predatory monkey to leave. No remnants of the captured bird were discarded. Ren BP, Mr. Yu J-M, and Mr. Yu X-G witnessed the incident.
Case 4 Predation of and feeding on a fledgling black kite (July 3, 2008)
A fledgling black kite was caught by an adult male from the AMU of the study group. Li D-Y did not track the group that day, but our field guide Mr. Yu J-H and other local people witnessed the incident. The bird was killed by a typical cranio-cervical bite by the monkey. The feathers, wings, and tail were discarded onto the ground. The bird species was not officially identified due to a lack of available remains; however, a narrative of a black young kite was provided. Detailed information on the manner in which the bird was caught by the monkey was not obtained.
Case 5 Predation of and feeding on a red-billed blue magpie (November 30, 2008)
The Xiangguqing group stayed beside a brook near some lacquer trees Toxicodendron vernicifluum at 11:25. The seeds of these lacquer trees were scattered on the ground around the trees on both sides of the brook. The AMU and two OMUs were feeding on the scattered seeds. Three red-billed blue magpies landed on the ground at 11:40 beside the monkey group to peck at seeds of the lacquer tree. A bird walked near an adolescent male (< 30 cm), with no response. At 11:46, a sub-adult male suddenly drove away another bird that was near him. The bird escaped into tangled vines (Schisandra rubriflora, Lonicera lanceolata, and Smilax ferox) and Rubus spp. and could not rise rapidly from the ground. One adult male and one sub-adult male ran over to catch this bird. The bird ran erratically among the thorns. The other monkeys did not take part in the predation and kept feeding on the seeds of the lacquer tree. One sub-adult male caught the bird when it ran into him, and at this time, the other hunting males stopped their chase. The captor monkey killed the bird at 11:52 by biting off its head. When a dominant male in the OMU nearby suddenly attacked the AMU, the predator threw down the carcass of the bird and scampered off. An adult female in the OMU picked up the discarded bird carcass from the ground and sat alone, eating the remains (Fig. 1A) . The tail, wings, and feathers were rejected within 5 minutes of the female finishing the meal. Two juveniles in the same OMU tried to approach the meat-feeding female, but she moved and sat alone to finish her meal. The remains of the bird were retrieved after the group of monkeys moved on.
Case 6 Feeding on an adult red-billed blue magpie (January 2, 2009)
A heavy snow storm swept the Xiangguqing valley and covered the ground with a thick layer (> 8 cm) of snow on the night of January 1, 2009. The monkeys were located on the slope opposite the upper village of Xiangguqing at 8:40 on January 2, 2009. At 11:24, a young female monkey was observed sitting alone on a leafless shrub eating a red-billed blue magpie (Fig. 1B) . The female ate the head of the bird first. After she finished her meal, most of the hind parts of the carcass (two wings, feathers, tail, and two legs) were discarded. During the whole process, no other individuals in the group were observed attempting to approach the juvenile female. After checking the discarded remains of the bird, we found that the flesh of the bird had been frozen, suggesting the bird was already dead before the monkey got it.
Discussion
Predation on fast-moving vertebrates has not been documented in Colobinae, despite several decades of observation of these animals in the wild (Kay and Davies, 1994) . Meat consumption by the Yunnan snub-nosed monkey (Yang and Zhao, 2001 ) was inferred indirectly through fecal analysis and was only witnessed directly once with no information about the sex and age of the predatory monkey and how the meat was obtained (Xiang and Grueter, 2007; Grueter et al., 2009) . Although the Sichuan snub-nosed monkey R. roxellana is known to eat insects, earthworms, birds, and eggs (Liu, 1959) , the first direct evidence of nestling bird consumption by a male R. roxellana was obtained only recently (Zhao et al., 2008) . One case study on the gray leaf monkey reported consumption of bird eggs and perhaps one small hatchling (Goodman, 1989) . Our finding at Xiangguqing confirmed directly that R. bieti not only consumed non-moving animals but also actively captured some fast-moving animals. The present findings shed light on the dietary diversity of R. bieti and on the ability of this monkey to expand the spectrum of its diet.
R. bieti killed its prey by biting off the head and neck of the animal (i.e., cranio-cervical bite) as is typical among omnivorous primates (Steklis and King, 1978; Jolly, 1985) . Even when the prey was already dead, the juvenile female ate the head of the carcass first (Fig.  1B) , suggesting that a cranio-cervical bite might be an innate response in R. bieti and is probably homologous among non-human primates. R. bieti males killed their captured and ate their prey immediately unlike other primates who carry the prey away to kill them (e.g., Cercopithecus ascanius, Furuichi, 2006; Macaca silenus, Sushma and Singh, 2008; R. roxellana, Zhao et al., 2008; and Nomascus concolor jingdongensis, Fan and Jiang, 2009) . Killing one's prey immediately reduces attention from other members of the group, allowing the predator to feed first and not be forced to share its kill.
Meat-eating events were entirely sporadic for R. bieti, because all prey were encountered opportunistically while foraging for plants. Two R. bieti females were observed eating meat (Fig. 1) ; however, these animals scavenged dead magpies. The adult female obtained the bird after the predator male discarded it to escape from a possible attack from the dominant male in her OMU, and the juvenile female randomly acquired a dead bird (likely killed by the heavy snow) in a leafless shrub. Such incidences suggest that R. bieti may scavenge freshly killed carrion when available. Whether females take part in the hunting of small, fast-moving animals is still not clear from the results of this study. Our findings showed that active hunting of animals by R. bieti might be a male-biased activity, considering that all of the hunters belonged to the AMU. In addition, members of AMUs that are usually on the periphery of the group (Liu et al., 2007) more easily acquire prey. Other factors may also contribute to this bias: 1) males are more powerful and more agile than females due to their increased body size and strength; and 2) loose social relationships between males in the AMU help males forage more freely than OMU individuals in the group. Why OMU individuals at the edge of the group do not hunt is not clear. Males in AMUs and OMUs play different social roles in their routine activities. For example, herding females by males in an OMU is more important than hunting. Males in AMUs do not play such social roles but show an increased feeding efficiency.
Interestingly, only some individuals in our study group took part in hunting; most individuals were indifferent, similar to a population of male lion-tailed macaques (Sushma and Singh, 2008) . When one of the monkeys caught the prey, the others stopped chasing the prey and did not snatch the caught prey from the captor. In addition, the animals that failed to capture prey did not act as beggars. These observations suggest that these monkeys have a "respect for possession" (Kummer and Cords, 1991) and perceive that no sharing occurs.
In other cases, beggars, which were juveniles, existed and were eager to attempt to get the predator to share his catch; however, no sharing was observed. Avoidance of other individuals nearby was the only response of the predator. Why were juveniles the only beggars? One possible reason may be that adult (either male or female) R. bieti are usually highly tolerant of juveniles for they frequently sit together, eat leaves from the same branch, and huddle together to rest (cf. R. roxellana: Zhang et al., 2008) .
